2. The total acid produced was estimated from the amount of calcium salt in solution, a correction being applied for dissolved calcium carbonate and calcium in the peptone.
3. Alcohol and acetic acid. The liquid was acidified with excess of oxalic acid, filtered and distilled. The first half of the distillate was collected separately, neutralised by normal caustic soda solution and again distilled, the alcohol being estimated in the distillate by the gravity method.
The total amount of volatile acids was ascertained by titrating the whole distillate, the distillation being continued in a current of steam until 100 c.c. of it only required 0"2 c.c. of normal alkali.
Formic acid, which is usually produced in small amount, was then estimated in the neutralised and evaporated solution by the mercuric chloride method, and the difference between this and the total volatile acids was taken as acetic acid.
4. The non-volatile acids were obtained from the difference between the volatile acids and the total acids produced.
5. The residue from the steam distillation was extracted with ether, the ether evaporated and the residue converted into the zinc salt, the direction of rotation of the plane of polarised light by which was then qualitatively observed.
In all 56 distinct organisms were examined and the results are embodied in the following tables. The groups into which they are divided correspond with the groups 1, 2, 3, and 4 (I) of MacConkey's provisional classification 1 .
In addition, the laboratory cultures pf B. coli communis (Escherich), B. addi lactici (Hueppe), B. lactis aerogenes (Escherich), and B. cloacae (Jordan) were examined in a similar manner and the results are appended to the tables.
The sugar used is expressed in grammes; the acetic acid and alcohol in molecular proportions per molecule of sugar, and the non-volatile acids (lactic and succinic) in c.c. of normal acid per gramme of sugar.
The rotation of the zinc salt was in every case found to be positive. As might be expected from the nature of the experiments a moderate degree of variation is found between the action of the different organisms classed here in the same group. The members of groups 1, 2, 3, and 4 (1), agree, however, in producing acetic acid and alcohol in a ratio which is not far from 1 and never exceeds l o or falls below 07, whilst in the great majority of cases (31 out of 40) it does not differ from 1 by more than 0'2 in either direction. The average value of this ratio deduced from the 40 distinct organisms examined is 0*97. JSJo distinctive difference capable of forming the basis of a system of classification is to be found between the action of the organisms of these four divisions.
The organisms of group 4 however are very sharply divided by this method into two classes, (a) Those which conform to the molecular ratio alcohol/acetic acid = 1; (h) Those for which this ratio becomes considerably greater than 2'5.
These organisms are grouped together under the heading Group 4, Sub-groups 2 and 3, and it will be observed in the first place that the ratio of alcohol/acetic acid is always greater than 2"5, varying from about 3 to 19. In addition to this the amount of sugar used is generally large, the whole available amount being fermented in nearly every case, whilst the organisms of the other groups only use up 40-70 °/o of it. Finally the amount of non-volatile acids produced is much smaller than that characteristic of the other groups.
These same features are characteristic of B. lactis aerogenes and B. cloacae, the deviation being in the main due to a diminished production of acetic acid, the amount of alcohol being at the same time slightly greater. These two organisms have already been differentiated from B. coli communis by the amount and composition of the gas evolved (Theobald Smith, 1895) . B. lactis aerogenes in fact appears to act on glucose in a totally different manner from the bacilli of Groups 1, 2, 3, and 4 (1). The exact nature and quantitative relations of the products formed are at present under investigation. In the cases of several of the organisms of this last group (Group 4, Sub-groups 2 and 3) the ratio alcohol/acetic acid rises from 3-5, the value characteristic of B. lactis aerogenes, to 11-19. The ratio given by B. cloacae is 13'4, and it is probable that some of these organisms belong to this or some allied type, but as a detailed chemical examination of the characteristics of such organisms has not yet been completed no definite statement can at present be made on this point.
Summary.
(1) The lactose-fermenting organisms of faeces may be divided into two groups according to the molecular ratio alcohol/acetic acid produced from glucose under specified conditions.
(a) Those which produce alcohol and acetic acid in approximately equal molecular proportions.
(2) Those which produce more than 2*5 molecular proportions of alcohol to 1 of acetic acid.
(3) The members of the first of these groups comprise the Groups 1, 2, 3, and 4 (1) suggested provisionally by MacConkey from the consideration of the action of these organisms on cane-sugar and dulcite. The members of the second of the groups correspond with Group 4, Sub-groups 2 and 3, of MacConkey's provisional classification.
(4) B. lactis aerogenes acts upon glucose in a totally different manner from B. coli communis and is therefore to be regarded as a distinct organism.
REFERENCES.
HAKDBN, ARTHUR (1901) . Journ. Chem. Soc. p. 601. MACCONKEY, A. (1905) . Journ. of Hygiene, Vol. v, p. 337. SMITH, THEOBALD (1895) . Centralbl. f. Bakteriol. Vol. XVIII, pp. 1, 494, 589. 
